The situation is complicated because not only is the rate of anion uniport enhanced by storage under oxygenating conditions but the rate at which the anion uniport permeability decreases during incubation in the NH,CI medium before addition of FCCP is also very much enhanced (Fig. 1) . In contrast, after anaerobic storage with substrate the anion uniport rate becomes more stable in NH,CI and may even show a transient increase. Thus if the delay before adding FCCP is 12 s the mitochondria stored under anaerobic conditions exhibit a faster rate of anion uniport than those from aerobic storage. This decay of anion uniport in NH,CI is also dependent on oxidation since it is more rapid in the absence of inhibitors of respiration.
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It thus appears that mitochondrial anion uniport is affected by two oxidation processes. Firstly, the relatively slow reversible process observed during storage which stimulates the anion uniport, and, secondly, the rapid, rotenone-and antimycin-sensitive, process which takes place in the N H,CI medium and causes loss of anion uniport.
It is also clear from these observations that the rate of anion uniport is a sensitive index of the state of the mitochondria and that in quantitative studies of. or affected by, the anion uniport steps need to be taken to stabilize the state of the mitochondria and to monitor the rate of anion uniport under standard conditions. Previous reports have suggested the existence of an electrogenic pH-dependent anion uniporter in rat liver mitochondria and some biochemical and kinetic properties of this uniporter have been investigated by passive osmotic mitochondrial swelling (Selwyn et ul., 1979; Warhurst et ul. 1982a,h) . The present study describes direct investigation of properties of the anion uniporter by measuring "TI-transport into sub-mitochondrial particles.
Sub-mitochondrial particles were obtained as described Abbreviation used: EPPS, N-2-hydroxyethylpiperazine-N'-3-propanesulphonic acid.
by Gregg (1967) from rat liver mitochondria prepared by the method of Selwyn et ul. (1970) . The functional integrity of these sub-mitochondrial particles was determined by examining their ability to carry out reversed electron transport (Dawson & Selwyn 1975) . To investigate the properties of the anion uniporter, energy-driven IhCI-uptake into the sub-mitochondrial particles was measured. Submitochondrial particles (1-2 mg) were incubated in IOmM-EPPS (N-2-hydroxyethylpiperazine-N'-3-propanesulphonic acid)/NaOH buffer, pH 8.0, and 1 mM Na["CI] (3 mCi/g of C1 ). Uptake of "CI was initiated using the oxidation of succinate (sodium succinate, 5 mM, pH 7.8) to energize the sub-mitochondrial particles and produce a membrane potential (inside positive). Aliquots were removed, filtered through 0.2 pm nitrocellulose filters and the filters washed ( 2 x I ml of incubation buffer). The accumulation of "C1 by sub-mitochondrial particles retained on the filter was 619th MEETING. CAMBRIDGE determined by liquid scintillation counting. To prevent anaerobiosis during "CI uptake the medium was pregassed with 0 2 . "CI uptake by the sub-mitochondrial particles was observed to be maximal at slightly alkaline pH (7.5-8.0). which accords with results from osmotic swelling studies on whole mitochondria (Selwyn et al., 1979) . Fig. I shows that additions of oligomycin and MgZ+ are required for optimum "CI uptake. As shown the addition of 0.5--1 pg of oligomycin/mg of sub-mitochondrial particle protein resulted in maximal 3hC1 accumulation (Fig. la) . Addition of more oligomycin resulted in a progressive decrease of uptake, and when 5pg of oligomycin/mg of protein was added little stimulation of uptake was observed (not shown). Fig. I(b) shows that increased "CI-accumulation is observed as exogenous Mg2+ concentration is increased. Mg2+ is added as the EPPS salt to prevent decreased 36CI-uptake by competitive uptake of other permeant anions. Therefore, 1 pg of oligomycin/mg of protein and 10mM-Mg2+ were used routinely in the uptake procedure.
We believe that the effects of oligomycin, and in part those of Mg2+, are due to an increased degree of coupling of the sub-mitochondrial particles. Mitchell & Moyle (1974) have rationalized these effects of oligomycin as the blocking of a proton-conducting pore through the F, component of the mitochondrial ATPase, exposed by loss of F , . This interpretation could well explain the effect of oligomycin reported in the present communication. Conditions of slight alkalinity and Mg2+ depletion favour dissociation of the F,-F, complex of the mitochondrial ATPase (Linnane, 1958; Penefsky et al., 1960) . It is therefore possible that the observed effect of Mg2+ on 3hCI uptake, in alkaline conditions, may be through stabilization of the structural integrity of the F,,-F, complex, with decreased proton leakage from the sub-mitochondrial particles.
Additionally, Mg'+ ions may (a) 'shield' the surface charge of the sub-mitochondrial particle membrane and decrease repulsion of "CI ~, (b) be involved in non-specific membrane stabilization or (c) regulate processes involved in the formation of the proton gradient.
These possibilities and other properties of anion uniport in sub-mitochondrial particles are currently under investigation. Based on the work of Tedeschi & Harris (1958) , Beavis e f al.
( 1 985) and Garlid & Beavis (1 985) have developed the use of the reciprocal absorbance of mitochondrial suspensions into a quantitative method for measuring osmotic swelling of mitochondria and hence for estimating solute transport across the inner mitochondrial membrane. Most light detectors produce signals which are proportional to the light intensity, and for the usual Beer's law relationship analogue circuits or logarithmic slidewires allow direct conversion to absorbance. But plotting reciprocal absorbance entails the Vol. 14 use of an on-line computer with a printer or plotter. However, it has been noted that transmittance over the range 0.05-0.32 (corresponding to 1.3-0.5 absorbance) is a good linear approximation for reciprocal absorbance and thus a linear recorder can be used to record osmotic swelling data with sufficient accuracy for many purposes.
The mathematical basis for this method can be seen by successive differentiation of the eq. 
d2(I/A)/dT2 = -2.303(2 + log, T)/T2(log, T)' ( 3 )
